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(54) Golf club with face insert of variable hardness 



(57) A golf clubhead (35) includes a face insert (36) 
whose hardness varies from the center of the face insert 
(48) to the outside of the face insert for compensating for 
off-center hits. The hardness of the face insert (36) can 
be varied by forming the face insert from a plurality of 
rings or by varying the thickness of the insert. 
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Description 

Background 

This invention relates to a face insert for a golf club- s 
head, and, more particularly, to a face insert having a 
variable hardness. 

Golf clubheads fall into two generaJ categories - 
wood-type clubheads and iron-type clubheads. In the 
past wood-type clubheads have usually been made of w 
wood, but in recent years wood-type clubs have predom- 
inantly been made from metal. As used herein, "wood- 
type" clubheads include both wood and metal clubheads. 

A golf ball generally travels straightest when it is 
struck by a golf clubhead when the face of the clubhead is 
is square to the intended line of flight of the ball and the 
center of gravity of the clubhead is aligned with the ball. 
When the ball is struck off-center, i.e., toward the toe or 
the heel of the clubhead, the ball tends to travel away 
from the intended line of flight. 2 o 

When an iron clubhead strikes a ball on the toe por- 
tion of the clubhead, the ball tends to be projected to the 
right of the line of flight. When the ball is contacted by 
the heel of the clubhead, the ball tends to be projected 
to the left of the intended line of flight. Balls contacted 25 
above center tend to go up, and balls contacted below 
center tend to go down. 

Conversely, when a ball is contacted by the toe of a 
wood-type of clubhead, the ball tends to curve to the left 
because of the gear effect of the wood clubhead. When 30 
a ball is contacted by the heel of a wood type of clubhead, 
the ball tends to curve to the right because of gear effect. 
Balls contacted above center tend to go down and balls 
contacted below center tend to go up. See U.S Patent 
Nos. 4,420,156 and 4.471 ,961 for a discussion of gear 35 
effect. In order to counteract or compensate for gear 
effect, the face of a wood-type clubhead is generally pro- 
vided with bulge and roll curvatures as described in U.S. 
Patent Nos. 4,420,156 and 4,471,961. 

Face inserts have been used for many years on 40 
wooden clubheads. Face inserts are now approved for 
metal clubheads by the Rules of Golf of the Untied States 
Golf Association. However, the face inserts have gener- 
ally been formed from uniform material and have not 
been constructed to compensate for off-center hits. 45 

Summary of the Invention 

The invention provides a face insert for a clubhead 
which has a variable effective hardness from the center so 
of the insert to the outside of the insert. The "effective 
hardness" of the insert refers to the total hardness of the 
clubhead and the insert which is exerted on the golf ball 
rather than to the hardness of the insert material above. 
The effective hardness of the face insert can be varied 
by forming the insert from rings of material of different 
hardness or by varying the thickness of insert material 
itself. Face inserts for iron clubheads have a greater 
effective hardness at the outside of the insert than at the 



center of the insert to compensate for off-center hits. 
Face inserts for wood-type clubheads have a greater 
effective hardness at the center of the insert than at the 
outside of the insert to compensate for off-center hits. 

Description of the Drawing 

The drawing will be explained in conjunction with 
illustrative embodiments shown in the accompanying 
drawing, in which - 

Fig. 1 is a schematic illustration of the flight of a golf 
ball when struck with a conventional iron clubhead; 
Fig. 2 is a schematic illustration of the flight of a golf 
ball when struck with a conventional wood-type club- 
head; 

Fig. 3 is a front elevational view of an iron clubhead 
with a face insert of variable hardness; 
Fig. 4 is a sectional view taken along the line 4-4 of 
Fig. 3; 

Fig. 5 is a view similar to Fig. 3 of a clubhead with a 
modified face insert of variable hardness; 
Fig. 6 is a sectional view taken along the line 6-6 of 
Fig. 5; 

Fig. 7 is a view similar to Fig. 3 of a clubhead with 
another embodiment of a face insert; 
Fig. 8 is.a sectional view taken along the line 8-8 of 
Fig. 7; 

Fig. 9 is a view similar to Fig. 3 of still another embod- 
iment of a face insert; 

Fig. 10 is a sectional view taken along the line 10- 
10 of Fig. 9; 

Fig. 1 1 is a front elevational view of a wood-type 
clubhead with a face insert of variable hardness; 
Fig. 12 is a sectional view taken along the line 12- 
12 of Fig. 11; 

. Fig. 13 is a view similar to Fig. 1 1 of a clubhead with 
another embodiment of a face insert; 
Fig. 14 is a sectional view taken along the line 14- 
14 of Fig. 13; 

Fig. 15 is a view similar to Fig. 11 of yet another 
embodiment of a face inset; 
Fig. 16 is a sectional view taken along the line 16- 
16 of Fig. 15; 

Fig. 1 7 is a view similar to Fig. 1 1 of another embod- 
iment of a face insert; and 

Fig. 18 is a sectional view taken along the line 18- 
18 of Fig. 17. 

Description of Spp dfic Embodimpnte 

Fig. 1 illustrates a conventional iron clubhead 20 and 
a golf ball 21. The clubhead includes a face 22, a toe 
portion 23, a heel portion 24. and a hosel 25 which is 
55 connected to a shaft (not shown). When the clubhead 
moves in the direction of the arrow A and strikes the ball 
with the center of gravity CG of the clubhead aligned with 
the ball, as illustratd by the ball 21 in solid outline, the 
ball will travel- in the direction indicated by the arrow B. 
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When the clubhead contacts the ball 21' indicated in 
phantom at the toe portion, the ball tends to travel in the 
direction indicated by the arrow C. When the clubhead 
contacts the ball 21' on the heel portion, the ball tends 
to travel in the direction of the arrow D. 5 

Fig. 2 illustrates a conventional wood-type clubhead 
27 which includes a face 28. a toe portion 29, a heel por- 
tion 30, and a hosel 31 . The face is curved slightly to 
compensate for gear effect. When the clubhead moves 
in the direction E and contacts the ball 21 with the center io 
of gravity CG aligned with the ball, the ball will travel in 
the direction of arrow F. When the ball 21 is contacted by 
the toe portion 29, the ball will initially start out right and, 
because of gear effect, will curve back toward center as 
indicated by the arrow G. Then the ball 21 is contacted is 
by the heel portion, the ball will start left and curve toward 
center as indicated by the arrow G. 

Figs. 3 and 4 illustrate an iron clubhead 35 which 
includes a face insert 36 of variable hardness. The club- 
head includes a metal body 37 which can be formed by 20 
conventional forging or casting techniques from conven- 
tional clubhead materials, for example low-carbon steel, 
stainless steel, beryllium copper alloy, etc. 

The body includes a toe portion 38. a heel portion 
39, a sole 40, a top edge 41 , a hosel 42, a back 43, and 2s 
a front surface or face 44 which surrounds the insert 36. 
The insert 36 is secured within a recess 46 in the body 
having a bottom wall 47. 

In the embodiment illustrated in Figs. 3 and 4, the 
periphery of the insert 36 is generally elliptical, and the 30 
insert is formed from a generally elliptical center portion 
48 and a plurality of generally elliptical rings 49, 50, and 
51 . The center 48 and each of the rings 49-51 are formed 
from material having a different hardness. The material 
of the center 48 has the lowest hardness, the material of 35 
the first ring 49 has the next lowest hardness, and so on 
to the outer ring 51 . For example, the center can have a 
Shore A hardness of 40, the outer ring 51 can have a 
Shore A hardness of 80, and the intermediate rings can 
have intermediate hardnesses. The center 48 and the 40 
rings 49-51 can be formed from any suitable insert mate- 
rial for example. Cycolac plastic, Surlyn, Epoxy compos- 
ite, etc. The hardness of the insert will generally be 
considerably less than the hardness of the metal club- 
head material. 45 

When a golf ball is struck by the toe or heel portion 
of the face insert, the relatively hard material of the outer 
portion of the face insert compared to the softer material 
toward the center of the face insert will cause the ball to 
be projected toward the intended line of flight, i.e., the so 
arrow B in Fig. 1 . Similarly, when the top or bottom por- 
tions of the face insert strike the ball, the ball is projected 
toward the flight path of a center hit. 

The elliptical face insert 36 illustrated in Fig. 3 has 
its major axis generally aligned with the ground plane, 55 
i.e., a plane which is tangent to the point of contact 
between the sole 40 and the ground when the clubhead 
is soled on the ground at the proper lie angle. The minor 
axis of the ellipse then extends vertically. However, in 



accordance with the principles discussed in U.S. Patent 
Nos. 4.471,961 and 5. 120,062, the minor axis of the ellip- 
tical insert can extend at an angle from the vertical, for 
example, at an angle approaching the lie angle of the 
hosel or from about 35° to about 55° from the vertical. 

Fig. 5 illustrates a clubhead 54 with a face insert 55. 
The face insert 55 is similar to the face insert 36 except 
that the insert 55 is circular. The insert 55 includes a cir- 
cular center .56 and first and second circular rings 57 and 
58 which are made from materials of varying hardness, 
for example, 40 Shore A for the center 56 to 80 shore A 
for the outer ring 58. 

Figs. 7 and 8 illustrate a clubhead 60 with a generally 
trapezoidally shaped face insert 61 . The insert includes 
generally parallel toe and heel edges 62 and 63 and top 
and bottom edges 64 and 65. The back surface 66 of the 
insert is generally conical-concave so that the central 
portion 67 of the insert is thinner than the edge portions 
of the insert. The bottom wall 68 of the recess in the club- 
head is a complementary conical-convex shape and 
abuts the concave surface of the insert. 

Although the material of the insert 61 is uniform, the 
thinner central portion 67 which is backed by the metal 
wall of the clubhead has a lower effective hardness than 
the thicker edge portions of the insert. -Effective hard- 
ness" as used herein means the hardness which is "felt" 
by the golf ball when the ball is struck by the combined 
insert and clubhead body. In Fig. 7, the effective hard- 
ness of the central portion 67 is 40 Shore A, the effective 
hardness of the edge portions of the insert is 65 Shore 
A, and the effective hardness of the intermediate por- 
tions of the insert vary between 40 and 65. for example, 
50 in the area designated by the reference numeral 69. 

Figs. 9 and 10 illustrate still another embodiment of 
an iron clubhead 71 with a face insert 72. The face insert 
comprises a plurality of strips 73 of varying hardness, the 
strips being arranged generally perpendicualrly to the 
sole of the clubhead. The center strip 74 has the lowest 
hardness, and the hardness of the strips increases 
toward the toe strip 75 and heel strip 76. 

Figs. 11 and 12 illustrate a wood-type clubhead 78 
with an elliptical face insert 79. The face insert 79 is sim- 
ilar to the elliptical face insert 36 illustrated in Fig. 3 and 
includes a central portion 80 and a plurality of elliptical 
rings 81 , 82, 83, and 84. However, in contrast to the insert 
for the iron clubhead, the insert for the wood clubhead is 
hardest at the center and softest at the outside. In Fig. 
1 1 the hardness of the center portion 80 is 80 Shore A, 
the hardness of the outer ring 84 is 40 Shore A, and the 
hardness of the rings 81 , 82, and 83 are between 80 and 
40, for example, 70, 60, and 50, respectively. 

The wood clubhead 79 includes a body 85, which 
can be either wood or metal, and the body includes a 
face 86, a sole 87, a top wall 88, and a side wall 89. The 
insert 79 is positioned in a recess 90 in the face of the 
club, the recess having a side wall 91 and a bottom wall 
92. 

When a golf ball is contacted by the toe or heel por- 
tions of the clubhead 78, the lower hardness of the outer 
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rings of the insert compared to the relatively hard center 
will tend to project the ball away from the intended line 
of flight indicated at F in Fig. 2. However, the gear effect 
of the wood clubhead will make the ball curve toward the 
line F. Similarly, if the ball is contacted at the top or bottom 
of the face insert, the ball will tend to be projected at a 
higher or lower launch angle than for a center hit, and 
gear effect will make the ball curve back toward the 
intended launch angle. 

The face of the wood clubhead 78 which is formed 
by the face 86 of body and the insert 79 may be provided 
with bulge and roll curvatures. However, because the 
variable hardness face insert tends to correct for off- 
center hits, the bulge and roll curvatures may be reduced 
or eliminated. 

Figs. 13 and 14 illustrate a wood-type clubhead 93 
with a circular face insert 94. The face insert has a cir- 
cular central portion 95 and circular rings 96, 97, and 98. 
The hardness of the central portion 95 may be 80 Shore 
A, the hardness of the outer ring 98 may be 40 Shore A, 
and the hardness of the inner rings 96 and 97 may have 
intermediate hardness. 

Figs. 15 and 16 illustrate a wood-type clubhead 100 
with a face insert 101. The insert has toe and heel edges 
102 and 103, top and bottom edges 104 and 105, and a 
generally conical-convex back surface 106. The club- 
head has a recess 107 with a complementary shaped 
conical-concave bottom wall 108. The central portion 
109 of the insert is thicker than the edge portions, and 
the central portion has a greater effective hardness than 
the edge portions. In the embodiment illustrated in Figs. 
15 and 16, the effective hardness at the central portion 
is 65 Shore A, the effective hardness at the edge portion 
is 40 Shore A, and the effective hardness at an interme- 
diate point 1 10 is 50 Shore A. 

Figs. 17 and 18 illustrate another embodiment of a 
face insert 1 12 for a clubhead 113. The insert comprises 
a plurality of vertical strips 1 14 of varying hardness. The 
center strip 115 has the highest hardness, and the end 
strips 116 and 117 have the lower hardness. 

While in the foregoing specification, a detailed 
description of a specific embodiment of the invention was 
set forth for the purpose of illustration, it will be under- 
stood that many of the details herein given may be varied 
considerably by those skilled in the art without departing 
from the spirit and scope of the invention. 

Claims 

1 . A golf clubhead comprising a clubhead body and a 
face insert attached to the body, the face insert being 
adapted to hit a golf ball, each of the body and the 
face insert having a toe portion, a heel portion, a sole 
portion, and a top portion, the face insert also having 
a center portion, the effective hardness of the face 
insert being different at the center portion of the face 
insert and at the toe and heel portions of the face 
insert, the face insert including a plurality of parallel 
strips of different effective hardness which extend 



generally perpendicularly to the sole portion of the 
clubhead body. 

2. A golf clubhead comprising a clubhead body and a 
5 face insert attached to the body, the face insert being 

adapted to hit a golf ball, the body having a toe, a 
heel, a sole, and a top, the face insert having a cen- 
tral portion, a first toe portion between the central 
portion and the toe of the clubhead, a second toe 

10 portion between the first toe portion and the toe of 
the clubhead, a first heel portion between the central 
portion and the heel of the clubhead, and a second 
heel portion between the first heel portion and the 
heel of the clubhead, the material of the insert hav- 

75 ing a lower hardness than the material of the club- 
head body, the effective hardness of the central 
portion being less than the effective hardness of the 
first toe and heel portions, the effective hardness of 
the first toe and heel portions being less than the 

20 effective hardness of the second toe and heel por- 
tions. 

3. A golf clubhead comprising a clubhead body and a 
face insert attached to the body, the face insert being 

25 adapted to hit a golf ball, the body having a toe, a 
heel, a sole, and a top, the face insert having a cen- 
tral portion, a first toe portion between the central 
portion and the toe of the clubhead, a second toe 
portion between the first toe portion and the toe of 

30 the clubhead, a first heel portion between the central 
portion and the heel of the clubhead, and a second 
heel portion between the first heel portion and the 
heel of the clubhead, the material of the insert hav- 
ing a lower hardness than the material of the club- 

35 head body the effective hardness of the central 
portion being greater than the effective hardness of 
the first toe and heel portions, the effective hardness 
of the first toe and heel portions being greater than 
the effective hardness of the second toe and heel 

40 portions. 

4. The golf clubhead of claim 2 or claim 3 in which the 
first toe and heel portions are provided by a first ring 
which extends around the central portion of the face 

45 insert and the second toe and heel portions are pro- 
vided by a second ring which extends around the 
first ring. 

5. The golf clubhead of claim 2 or 3 in which said rings 
so are substantially concentric and circular. 

6. The golf clubhead of claim 2 or 3 in which said rings 
are substantially elliptical. 

55 7. The golf clubhead of one of the claims 2 to 6 in which 
said portions of the face insert are provided by a plu- 
rality of parallel strips which extend generally per- 
pendicularly to the sole portion of the clubhead body. 
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8. The golf clubhead of claim 2 in which the face insert 
includes a third toe portion between the second toe 
portion and the toe of the clubhead body and a third 
heel portion between the second heel portion and 
the heel of the clubhead body, the effective hardness s 
of the second toe and heel portions being less that 
the effective hardness of the third toe and heel por- 
tions. 

9. The golf clubhead of claim 2 in which the clubhead 10 
is an iron-type clubhead. 

10. The clubhead of claim 2 in which the first toe and 
heel portions are thicker than the central portion of 
the face insert and the second toe and heel portions 75 
are thicker than the first toe and heel portions. 

1 1 . The golf clubhead of claim 3 in which the face insert 
includes a third toe portion between the second toe 
portion and the toe of the clubhead body and a third 20 
heel portion between the second heel portion and 
the heel of the clubhead body, the effective hardness 

of the second toe and heel portions being greater 
than the effective hardness of the third toe and heel 
portions. 25 

12. The golf clubhead of claim 3 in which the clubhead 
is a wood-type clubhead. 

13. The golf clubhead of claim 3 in which the first toe 30 
and heel portions are thinner than the central portion 

of the face insert and the second toe and heel por- 
tions are thinner than the first toe and heel portions. 

35 
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Fig. 1 




6 

SDOCID: <EP 071 0493A1 _l_> 




MSDOCID: <EP 0710493A1J_> 



7 



EP 0 710 493 A1 




.O710493A1_l_> 



EP 0 710 493 A1 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 94 11 7373 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of rdeYant passages ' 



Relevant 
to 



CLASSIFICATION OF THE 
APPLICATION (IaLCl.6) 



D,A 



WO-A-93 06895 (DUNLOP LTD) 15 April 1993 

* page 2; figure 14 * 

* page 5, paragraph 3 * 

* page 7, paragraph 5 * 

US-A-4 471 961 (MASGHATI MOHAMMAD ET AL) 
18 September 1984 

* column 2, line 25 - line 49 * 

* column 6, line 45 - line 64; figures * 

EP-A-0 285 844 (ANT0NI0US A J) 12 October 
1988 



1-6,9 



1-3,9,12 



A63B53/04 



TECHNICAL FIELDS 
SEARCHED (Iat.a.6) 



A63B 



The present search report has been drawn up for all claims 



Plac* »f torcfc 

THE HAGUE 



6 April 1995 



Neumann, E 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant tf taken alone 

Y : particularly relevant tf combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document dtcd In the application 
L : document dted for other reasons 

A : member of the same patent family, corresponding 



9 



NSDOCID: <EP 0710493A1_I_> 



1 

V 



